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ABSTRACT 

IGR J17544-2619 and XTE J1739-302 are considered the prototypical sources of the new class of High 
Mass X-ray Binaries, the Supergiant Fast X-ray Transients (SFXTs). These sources were observed during 
bright outbursts on 2008 March 31 and 2008 April 8, respectively, thanks to an on-going monitoring cam- 
paign we are performing with Swift, started in October 2007. Simultaneous observations with XRT and BAT 
allowed us to perform for the first time a broad band spectroscopy of their outbursts. The X-ray emission is 
well reproduced with absorbed cutoff powerlaws, similar to the typical spectral shape from accreting pulsars. 
IGR J 17544-26 19 shows a significantly harder spectrum during the bright flare (where a luminosity in ex- 
cess of 10 36 erg s _1 is reached) than during the long-term low level flaring activity (10 33 — 10 34 erg s _1 ), while 
XTE J1739-302 displayed the same spectral shape, within the uncertainties, and a higher column density dur- 
ing the flare than in the low level activity. The light curves of these two SFXTs during the bright flare look 
similar to those observed during recent flares from other two SFXTs, IGR Jl 1215-5952 and IGR J 16479-45 14, 
reinforcing the connection among the members of this class of X-ray sources. 
Subject headings: X-rays: individual: (IGR J17544-2619, XTE J1739-302) 



1. INTRODUCTION 

IGR J17544-2619 and XTE J1739-302 are confirmed 
members of the new sub-class of High Mass X-ray Binaries, 
the Supergiant Fast X-ray Transients (SFXTs), whose mem- 
bers have be en maily discovered with the INTEGRAL satel- 
lite (see e.g. ISguera et alJ 120051) . SFXTs are characterized 
by X-ray transient emission during short (a few hours long) 
flares reaching a few 10 36 — 10 37 erg s _1 an d they are associ- 
ated w ith blue supergiant c ompanions (e.g. iNegueruela et all 
I2006bl and [Smith et al.ll2006b . The quiescent state in SFXTs 
have been observed only in a few sources and is charac- 
terized by a soft spectrum and X-ray luminosity at a level 
of 10 32 erg s , thus a very large dynamic range of about 
1000-10000 has been observed. The short duration bright 
flares are part of a l onger accretion phase at a lower level 
dRomano et al.ll2007l) . When not in outburst, these sources 
spend most of their lifetime in accretion at an intermediate 
(and flaring) level o f X-ray luminosity, of 10 33 -10 34 erg s _1 
(ISidoli et al.ll2008bh . The spectral properties are reminiscent 
of those of accreting pulsars, thus it is likely that several 
members of the class are actually hosting neutron stars, al- 
though the spin perio d has been measure d only in two SFXTs 
(AX J1841 .0-053 6, EambajrtaD Hilt IGR Jl 1215-5952, 
ISwank et aHl2007T) . 

IGR J 17544-26 19 was discovered dSunvaev et al.l 120031) 
with IBIS/ISGRI on-board INTEGRAL on 2003 September 
17 during a 2 hour flare reaching 160 mCrab (18-25 keV). 
During a Chandra observation, both the quiescence level and 
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the onset of an outburst was caught (lin'tZandl 120051) . ob- 
serving a dynamic range as large as 10 4 . Th e optical coun- 
terpar t is an Q9Ib star dPellizza et all 12006) located at 3.6 
kpc dRahoui et al.l 12008). Several other bright flares have 
been observed with INTEGRAL in 2003, 2004 and 2005 
(IGrebenev et all 120031 IGrebenev et al.1 120041 ISguera et al.1 
120061 IWdter & Zurita Heral 120071 iKuulkers et all l2007bl) . 
with flare durations ranging from 0.5 to about 10 hours, 
reaching peak fluxes of 400 mCrab (20^10 keV). More 
recently, two new outbursts w ere detected with t he Swift 
satellite, on 200 7 November 8 dKrimm et al.l l"2007l) and on 
2008 March 31 (ISidoli et al.l l2008al) . 144 days apart. The 
flux at peak observed with Swift/BAtT was 165 mCrab (20- 
40 keV). The source was also active on 2007 September 21, 
with a fainter flaring emission up to 30-40 mCrab (20-60 
keV), as observed wi th IBIS/ISGRI on-board INTEGRAL 
(IKuulkers et al.ll2007al) . 

XTE J1739-302 was discovered with RX TE after a short 
outburst in August 1997 (ISmifh et al.ll 19981) . and displayed a 
spectrum well fitted with a bremsstrahlung model with a tem- 
perature of ~22 keV, reaching a peak flux of 3.6xl0~ 9 erg 
crrT 2 s _1 (2-25 keV). Later , several other sh ort flares were 
observed with RXTE/PCA (Smit h et al.ll2006l). The optical 
counterpart is an Q8I star (INegueruela et al.l 2006al) located 
at 2.7 kpc (Rah oui et al.l l2008). Upper limits to the quiescent 
emiss ion were placed with ASCA observations (Saka noet al.l 
120021) at a level of <l.lxl0~ 12 erg ctrT 2 s -1 . Bright out- 
bursts (up to 300 mCrab) were detected with IBIS/ ISGRI 
in 2003 March, and 2004 March (ISguera et alJ 120061) . Fre- 
quent flaring activity with IN TEGRAL has been reported by 
IWalter & Zurita Herasl (120071) . Recently, it triggered the Swift 
Burst Alert Telescope (BAT). An immediate slew allowed 
us to monitor the br ightest part of a flare at soft energies 
(Romano et al. 2008a) with the Swift X-ray Telescope (XRT). 
This outburst was also observed by the INTEGRAL/JEM-X 
monitor, which detec ted a flare starting 5 hours before the 
flares seen with Swift dChenevez et a l. 2008). 
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Here we report on the detailed analysis of the S wift data 
of two recent outbursts from these two prototypi cal SFXTs: 
the bri ght flares that occurred on 2008 March 31 dSidoli et alj 
2008a) from IGR J 17544-26 19 and o n 2008 April 8 from 
XTE J1739-302 dRomano et al.ll2008ah . These observations 
are part of a monitoring campaign on four SFXTs with S wift, 
which started on 2007 October 26. Results on the out-of- 
outburst emission of the e arliest months of Sw ift/XRT ob- 
servations are reported in I Sidoli et ail d2008bl Paper I, see 
Fig. ED- The detailed analysis of the 2008 March 19 outburst 
of another SFXT in our monitoring program, IGR J 16479- 
4514, a lso caught by Swift, is reported in iRomano et alJ 
i2008bj Paper II). 

2. OBSERVATIONS AND DATA ANALYSIS 

IGR J17544-2619 and XTE J1739-302 triggered the 
SwiftfBAT on 2008 Mar c h 31 2 0:50:47 UT (image trig- 
ger=308224, ISidoli et alj l2008al) . a nd on 2008 April 8 
21:28:15 UT (image trigger=308797. IRomano e7ai1l2008al) . 
respectively. In both occasions, Swift slewed to the target, al- 
lowing the narrow field instruments (NFIs) to be pointing at 
the target ~ 162 s and ~ 387 s after the trigger, respectively. 
Table Q] reports the log of the Swift observation s that were 
used fo r this work and which were not listed in Sid oli et all 
(2008b). We note that there were two other outbursts from 
IGR J 17544-26 19 seen in Swift/B AT (but not reported in lit- 
erature) on 2007 September 29 and October 4 (both 8-cr, 100 
mCrab). There were smaller flares in the BAT both before 
and after the 2008 April 8 trigger from XTE J1739-302, with 
some spikes reaching > lOOmCrab starting at 2008 April 8 
16:52 UT and continuing up to 2008 April 9 05:31 UT. 

The BAT data were analysed using the standard BAT soft- 
ware within FTOOLS (Heasoft, v.6.4). Mask-tagged BAT 
light curves were created in the standard 4 energy bands, 15- 
25, 25-50, 50-100, 100-150 keV, and rebinned to achieve a 
signal-to-noise ratio (S/N) of 5. BAT mask-weighted spec- 
tra were extracted over the time interval strictly simultaneous 
with XRT data (see Sect. 3). Response matrices were gen- 
erated with batdrmgen using the latest spectral redistribution 
matrices. For our spectral fitting (XSPEC vl 1 .3.2) we applied 
an energy-dependent systematic error vector 7 . 

The XRT data were processed with standard procedures 
(xrtpipeline vO.11.6), filtering, and screening criteria by 
using FTOOLS. We considered both WT and PC data, and 
selected event grades 0-2 and 0-12, respectively. When ap- 
propriate, we corrected for pile-up. To account for the back- 
ground, we also extracted events within source-free regions. 
Ancillary response files were generated with xrtmkarf, and 
they account for different extraction regions, vignetting, and 
PSF corrections. We used the latest spectral redistribution 
matrices (vOlO) in the Calibration Database maintained by 
HEASARC. 

Throughout this paper the uncertainties are given at 90% 
confidence level for one interesting parameter unless other- 
wise stated. When fitting the broad band spectra during the 
two bright flares, we included factors in the spectral fitting 
to allow for normalization uncertainties between the two in- 
struments. The constant factors were constrained to be within 
their usual ranges during the fitting (the BAT/XRT constant 
factor was allowed to vary in the range 0.9-1.1). 

3. RESULTS 

7 http://heasarc.gsfc.nasa.gov/docs/swift/analysis/bat_digest.html 
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Fig. 1.— SwT/f/XRT (0.2-10keV) light curves of IGR J17544-2619 (upper 
panel) and of XTE 11739-302 (lower panel) in 2008, background-subtracted 
and corrected for pile-up, PSF losses, and vignetting. The data before MID 
54525 from both sources were reported upon in Sidoli et al. (20083). The 
downward-pointing arrows are 3-cr upper limits. [See the electronic edition 
of the lournal for a color version of this figure.] 

3.1. Light curves 

Figure Q] shows the SwiftfXKI 0.2-10 keV light curve of 
IGR J 17544-26 19 and XTE J 1739-302 throughout our 2008 
monitoring program, background-subtracted and corrected 
for pile-up, PSF losses, and vignetting. All data in one seg- 
ment were generally grouped in one point (with the exception 
of the March 31 and April 8 outbursts). The monitoring pro- 
gram started on 2007 October 26 with approximately two or 
three observations per week, with a three-month gap between 
2007 November and 2008 February, when IGR J 17544-26 19 
and XTE J1739-302 were Sun-constrained. 

Figure [2] and [3] show the detailed light curves in several en- 
ergy bands during the brightest part of the two outbursts, to- 
gether with the 4-10/0.3-4 keV, 25-50/15-25 keV hardness 
ratios. Fitting the IGR J17544-2619 4-10/0.3-4keV hard- 
ness ratio as a function of time to a constant model yields a 
value of 0.63 + 0.04 and ^ = 1.129 for 30 de grees of freedom 
(d.o.f.). For XTE J1739-302 we obtain a value of 1 .86 + 0.25 
and xl =0.6 for 21 de grees of freedom (d.o.f.). 

3.2. Spectroscopy of IGR J 17544-2619 

The XRT/WT spectrum, extracted during the peak of the 
outburst (observation 00308224000, see Table [Q), results in 
a quite hard X-ray emission. Adopting an absorbed power 
law, we obtain a photon index of 0.75 ±0.11, and a high col- 
umn density, 7V H = (l.l+0.2)xl0 22 cnr 2 (xl =0.958 for 143 
d.o.f.). The unabsorbed flux in the 2-10keV band is 1.2xlO -9 
erg cirT 2 s _I . A 3-cr upper limit to the equivalent width of an 
iron line at 6.7 keV can be placed at 62 eV. A contour plot 
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Fig. 2.— XRT and BAT light curves of the 2008 March 31 (MJD 54556) out- 
burst for IGR J 17544-26 19 in several energy bands in units of count s and 
count s detector -1 , respectively. [See the electronic edition of the Journal 
for a color version of this figure.] 

is shown in Fig. [5] for the single power-law model fit to the 
WT spectrum, c ompared with the out-of-outburst emission 
( Sidoi retaT] 1200 8b). and with one of the observations per- 
formed before the flare (obs. 00035056019 in Table 0. The 
X-ray spectrum of the fainter emission observed just after the 
bright flare (PC data, observation 00035056021) is somewhat 
softer (1.9 rx, nhp 5.5 x 10~ 2 ): indeed, fitted using Cash statis- 
tics and adopting an absorbed power-law model model, the 
resulting photon index is 1.5*21 and the absorbing column 
density A^ H = (l-O^x 10 22 cirT 2 (C-stat= 338.1 for 63.24% 
of 10 4 Monte Carlo realizations with statistics < C-stat). The 
unabsorbed flux in the 2-10keV band is 5 x 10~ 12 erg cirT 2 
s _1 . A summary of the model parameters can be found in 
Table [2] This table also lists, for comparison, the spectral pa- 
rameters obtained from other XRT observations reported in 
Table [1] and performed before the outburst. 

We fit the simultaneous BAT+XRT spectra in the time inter- 
val 168^-75 s since the BAT trigger. Several models typically 
used to describe the X-ra y emission from a ccreting pulsars 
in HMXBs were adopted dWhite et al.lll983l) . For the spec- 
tral fitting we considered BAT counts up to 50 keV (above 
this energy the statistics is poor). We report our results in 
Table [3] and show an example of the fits in Fig. [4] All mod- 
els result in a satisfactory deconvolution of the 0.3-50 keV 
emission, resulting in a hard powerlaw-like spectrum below 
lOkeV, but a roll over of the high energy emission clearly 
emerges when fitting the BAT spectrum together with the 
XRT data. Very recent theoretical results about the formation 
of the spectrum in X-ray pulsars, indicate that Comptoniza- 
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Fig. 3.— XRT and BAT light curves of the 2008 April 8 (MJD 54564) 
outburst for XTE J1739-302 in several energy bands in units of count s~' 
and count s~' detector -1 , respectively. Note that a second fainter flare has 
been caught, about 6000 s after the first one. [See the electronic edition of 
the Journal for a color version of this figure.] 

tion occurs in the shocked gas in the acc reti on columns onto 
the n eutron star dBecker & Wolff! 120051 and iBecker & Wolff! 
120071) . Based on these findings, Comptonization models have 
been used in describing th e spectra observed from several ac- 
creting pulsars (see e.g. iTorreion et alj 120041 iMasetti et al.l 
l2006L lFerrigno et al. 2008). Adopting this more physical de- 
scription o f the spectrum, a Comptonization model (compTT 
in XSPEC, Titarchuk 1994), we obtain a cold plasma (we as- 
sumed a spherical geometry for the Comptonization plasma) 
with a well constrained temperature of ~4 keV, and an optical 
depth of 19+3. 

3.3. Spectroscopy of XTE J 1739-302 

The XRT/WT spectrum (observation 00308797000) ex- 
tracted during the early part of the outburst was fit with an 
absorbed power law, obtaining a photon index of 1.5*q j, and 
a high column density, A f H =(13^|) X 10 22 cnT 2 (xl = 1.642 
for 35 d.o.f.). The unabsorbed flux in the 2-10keV band is 
1.7 x 10~ 9 erg cirT 2 s~'. A contour plot is shown in Fig. [7] 
for the single power-law model fit t o the WT spectrum, com- 
pared with out-of-outburst emission dSidoli et al.l2008bj) . The 
PC data of the same sequence (observation 00308797000) 



show a consistent fit: photon index of 1.57^ ^, Nn=(YS^) x 



10 cm (Xy = 1.082 for 24 d.o.f.), and an unabsorbed flux 
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Fig. 4. — Spectroscopy of the 2008 March 31 outburst from 
IGR J17544-2619. Upper panel: simultaneous BAT and XRT/WT data 
fit with an absorbed power law with a high energy cutoff. Middle panel: 
the residuals of the lit (in units of standard deviations). Lower panel: the 
unfolded photon spectra of simultaneous BAT and XRT/WT data. 

[See the electronic edition of the Journal for a color version of this figure.] 
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Fig. 5. — Spectral parameters (absorbed single power law model fit to XRT 
data only) derived for IGR J 17544-26 19 during two Swift/XKT observations 
(the bright flare on 2008 March 3 1 (WT data) and one of the pre-flare obser- 
vations (dashed contours, PC data, obs. 00035056019 in Table[T}, compared 
to the average spectru m of the out-of-outburst emission, already reported 
bv lSidoli etal] <2008bl) . 68%, 90% and 99% confidence level contours are 
shown. 

in the 2-10keV band of 5 x 1(T 1() erg cirT 2 s -1 . The model 
parameters are summarized in Table|2] 



Fig. 6.— Spectroscopy of the 2008 April 8 outburst from XTE J1739-302. 
Same as Fig. [4] 

Similarly to the procedure we adopted for 
IGR J 17544-26 19 we fit the simultaneous XRT+BAT 
spectra of XTE J1739-302 in the 0.3-10keV and the 
14-60keV energy bands, respectively. Adopting typical 
models used to describe the X-ray emission from HMXBs, 
as in the case of IGR J 17544-26 19, we obtained the spectral 
parameters reported in Table H] A steep powerlaw model can 
reproduce (y 2 = 1 .54 for 55 d.o.f.) the spectrum from soft to 
hard X-rays, with a photon index of 2.3^ ' 2 and an absorbing 
column density of ^=(18^) x 10 22 crrT 2 , although signifi- 
cantly better fits are obtained with a cut-off at high energies. 
All models (powerlaw with cutoff or Comptonizing plasma 
model) result in equally satisfactory deconvolutions of the 
0.3-60 keV emission. In Fig. |6]we show the result obtained 
adopting a power-law with a high energy cut-off. 

4. DISCUSSION 

Here we report on Swift observations of IGR J 17544-26 19 
and XTE J1739-302 during two bright flares, observed for 
the first time simultaneously in a broad energy range, from 
0.3 to 50-60 keV (the highest energy where the spectroscopy 
is meaningful with BAT in these two sources). Indeed, be- 
fore Swift, the outbursts from these two SFXTs were mainly 
observed with INTEGRAL with the high energy detector 
(E>20 keV; e.g. ISguera et aT] [2006) or at softer energy bands 
dSmith et alJl2006l lin't Zandf l2005). The only SFXT previ- 
ously observed simultaneously in a wide X-ray band was 
IGR J 16479-45 14 during a flare caught with the Swift satel- 
lite dRomano et a l. 2008t 
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Fig. 7. — Comparison of the spectral paramenters (absorbed single power 
law model) derived for XTE J1739-302 during the bright flare on 2008 April 
8 (WT data) and the to tal spectrum of the out-of-outburst emission reported 
in lSidoli et aT] )2008rj) . 68%, 90% and 99% confidence level contours are 
shown. 

The X-ray spectroscopy shows that these two SFXTs, 
which are considered the prototypes of this new class of 
HMXBs, have different properties during the bright flares. 
IGR J 17544-26 19 is one order of magnitude less absorbed 
than XTE J1739-302, and displays a significantly flatter 
spectrum below 10 keV, with a XRT/WT spectrum well fitted 
with a power-law with a photon index of 0.75+0.11, com- 
pared with the XTE J1739-302 photon index, which lies 
in the range 1-2. The 1-10 keV spectral properties ob- 
served in IGR J 17544-26 19 during the fl are are similar t o 
what observed previously with Chandra din't Zand! 120051) . 
where the absorbed powerlaw fit resulted in a photon index 
of 0.73+0.13, a column density of (1.36+0.22)xl0 22 cnr 2 , 
and a peak flux of ~3xl0" 9 erg cm" 2 s" 1 . 

The broad band analysis shows that IGR J 17544-26 19 
displays a quite sharp cutoff at 18+2 keV (when using the 
power law model with a high energy cut-off, highecut in Ta- 
ble O or a well constrained temperature for the Comptoniz- 
ing electrons (in the comptt model in XSPEC) at 4-5 keV. 
Instead, in XTE J1739-302, a single power law (photon in- 
dex of 2.2-2.5) can describe the whole spectrum from soft 
to hard energies. Part of this difference could be explained 
by the much higher absorption towards the line of sight of 
XTE J1739-302, which does not allow to constrain well the 
low energy part of the power-law model. 

The observations we are reporting here are part of an 
on-going monitorin g campaign of four SFXTs with Swift 
dSidoli et alj|2008bl) . which started on 2007 October 26. The 
two bright flares discussed here are the first from these two 
SFXTs, since the start of the campaign, which could be si- 
multaneously covered with both Swift XRT and BAT. The 
results on the out-of-outburs t X-ray emission (below 10 
keV) have been reported by Sido li et all (l2008bl) . where we 
find evidence that the accretion is still present, over long 
timescales of months, even outside the bright outbursts. Both 
XTE J1739-302 and IGR J17544-2619 show evidence that 
they still accrete matter even outside the outbursts, at a much 
fainter (100-1000 times lower) level than during the flares, 
with still a large flux variability (at least one order of magni- 
tude). A complete view of the different luminosity and spec- 
tral states of the monitored SFXTs will be clearer at the end of 
the campaign, but it is already possible to compare the aver- 
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[See the electronic edition of the Journal for a color version of this figure.] 

age out-of-outburst emission properties with the spectra dur- 
ing the flares. 

Regarding the 0.3-10 keV spectra (fitted with a simple ab- 
sorbed power-law), XTE J 1739-302 appears to be much more 
absorbed during the flare than during the out-of-outbust emis- 
sion (see Fig.lTJ, wh ile the photon index is similar, within the 
large uncertainties (Sido li et aT]|2008bb . Similar changes in 
the absorbing column density of XTE J1739-30 2 have been 
obser ved before with RXTE/PCA and ASCA jSmith et alj 
2006), but during bright outbursts, where the Nu ranged, 
from one bright flare to another, from 3 to 37xl0 22 cm 2 . 
A Chandra observation (Smit h et alJl2006l) displaying an un- 
absorbed 1-10 keV flux of ~ 10" 11 erg cm" 2 s" 1 , intermedi- 
ate bet ween the average out-of-outburst emission ( Sidoli et al. 
2008b) and the bright flare observed here, shows a hard power 
law spectrum with a photon index of 0.62+0.23, absorbed 
with a column density A^h=(4.2+1.0)x10 22 cm" 2 , which is 
compatible with that of the out-of-outburst emission. Thus, 
in XTE J1739-302, there does not seem to be a clear correla- 
tion between source intensity, spectral hardness and absorbing 
column density, to date. 

Instead, IGR J 17544-26 19 shows a significantly harder 
spectrum during the flare, and a lower colu mn density 
than during the out-of-outburst phase reported in Sid oli et all 
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(2008b), obtained summing together all the XRT data avail- 
able from 2007 October 27 to 2008 February 28. Dur- 
ing the out-of-outburst phase, the average observed flux was 
~3xl0~ 12 erg cirT 2 s _1 (2-10 keV), the powerlaw photon 
index, T, was 2.1^, and the absorbing column density 
N H =(3.2 !^)xl0 22 cm" 2 dSidoli et al.ll2008bb . We also com- 
pared the bright flare spectroscopy with the spectrum ex- 
tracted from one of the observations obtained a few days be- 
fore the bright flare from IGR J 17544-26 19 (dashed con- 
tours in Fig. 01. A hardening of the IGR J17544-2619 spec- 
trum during the flaring activity is evident. A similar be- 
haviour was already suggested from the analysis of different 
XMM-Newton observations d uring a low level flaring activity 
dGonzalez-Riestra et al.ll2004j). and from th e analysis of the 
2004 Chandra observation (lin't Zand! 12005). A proper com- 
parison with the INTEGRAL results of a few outbursts from 
IGR J 17544-26 19 reported by Sguera et al. (2006) cannot 
be done since the energy range with INTEGRAL was limited 
to 20-60 keV. These authors fitted the 20-60 keV spectrum 
with a thermal bremsstrahlung, which is clearly not adequate 
to describe our XRT+BAT spectrum (reduced^ 2 of 1.7, for 
159 dof). 

Different mechanisms have been proposed to explain the 
bright and short duration flaring activity in this new class 
of sources. Some models are related to the structure of the 
supergiant companion win d, involving spherically simmet- 
ric clu mpy winds (see e.g. lin't Zan d 2005, Neg ueruela et al.l 
2008) or anisotropic winds dSidoli et al.ll2007l) ; other models 
involve the interaction of the inflowing wind with the neutron 
star magnetosphere (see e.g. Bozzo et al. 2008). Sidoli et al. 
(2007) explain the outbursts as being due to enhanced accre- 
tion onto the neutron star when it crosses, moving along the 
orbit, an equatorial wind disk component from the supergiant 
companion. Depending on the thickness and truncation of this 
supposed disk wind and on its inclination with respect to the 
orbital plane of the binary system, the compact object will 
cross once or twice in a periodic or quasi-periodic manner the 
disk, undergoing outbursts. In the framework of this model, 
the geometry, the structure of this disk wind and its inclination 
with respect to the line of sight could explain the variability 
in the local absorbing column density, even during different 
outbursts (as observed several times in XTE J1739-302) and 
compared with the low level activity. A lower column density 
during the out-of-outburst activity could be due to the fact the 
source is completely outside the denser equatorial wind from 
the companion. In the spherically symmetric clumpy winds 
model, the difference in the observed column density could be 
due to the accreting dense clumps. On the other hand, in this 
case the clump matter should remain neutral also in proxim- 



ity of the neutron star during bright flares. We think it is more 
likely that the absorbing column density is not related with a 
neutral accreting matter, but with other clumps or wind struc- 
tures located probably farther away from the compact source. 

In Fig. [8] we compare the light curves during bright flares 
from four SFXTs, all observed with Swift: the two reported 
here from IGR J17544-2619 and XTE J1739 -302, together 
with t he one observed from IGR J 1 1 215-595 2 (Roman o et alj 
120071) and from IGR J 1 6479-45 14 dRomano et alJ2008bl) . All 
light curves during bright flares look similar, although they 
were observed with a different sampling. We postpone a more 
quantitative comparison between the four SFXTs (duty cycle, 
light curve rise time and decay times) to a final paper at the 
end of the on-going observing campaign. In any case, it is 
already evident that the behaviour of this sample of SFXTs in 
outburst is similar, and that their bright emission extends for 
more than a few hours, contrary to what originally thought at 
the time of the di scovery of this new class of sources (e.g., 
ISguera et al.ll2005l) . 

The wide band spectra during outbursts display high en- 
ergy cut-offs (assuming the model with a power-law modified 
at high energy by a cutoft, highecut in XSPEC), although dif- 
ferently constrained in the two sources: in IGR J17544-2619 
it is at 18+2 keV, in XTE J 1739-302 it lies below 13 keV. 
These cut-off ranges are fully consistent with a neutron star 
magnetic field, B, of about a 2-3xl0 12 G in the case of 
IGR J 17544-26 1 9 and of less than about 2xl0 12 G for 
XTE J1739-302 dCoburn et alj|2002l) . These estimates, al- 
though not based on a direct measurement of the magnetic 
field (which would be possible only in the case of detection of 
cyclotron lines), are already difficult to explain i n the frame- 
work o f the magnetar model recently proposed by Bozzo et al. 
(2008), where the magnetic field is at a level of 10 14 G. 
The same is true f or other two SFXTs, IGR Jl 1215-5952 
dSidoli et alj [2007b and IGR J16479-4514 dRomano et alj 
20083) - 

Facilities: Swift. 
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Monitoring SFXTs with Swift. ILL 



TABLE 1 
Observation log. 



Name 


Sequence 11 


Instrument/Mode 


Start time (UT) 


End time (UT) 


Net Exposure b 








(yyyy-mm-dd hh:mm:ss) 


(yyyy-mm-dd hh:mm:ss) 


(8) 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 



IGR J 17544-26 19 



XTE J1739-302 



00035056012 


XRT/PC 


2008 


■03-03 22:43:07 


2008- 


-03- 


■03 23:00:57 


1071 


00035056013 


XRT/PC 


2008' 


■03-06 03:52:22 


2008- 


-03- 


■06 07:13:58 


1180 


00035056014 


XRT/PC 


2008- 


■03-10 13:54:43 


2008- 


-03- 


■10 17:13:58 


627 


00035056015 


XRT/PC 


2008 


■03-13 22:06:37 


2008- 


-03- 


■13 23:42:56 


1296 


00035056016 


XRT/PC 


2008' 


■03-16 04:43:43 


2008- 


-03- 


■16 06:33:56 


1701 


00035056017 


XRT/PC 


2008' 


■03-20 12:57:18 


2008- 


-03- 


■20 13:07:58 


639 


00035056018 


XRT/PC 


2008' 


■03-23 18:20:14 


2008- 


-03- 


■23 18:36:56 


1002 


00035056019 


XRT/PC 


2008' 


■03-27 00:45:04 


2008- 


-03- 


■27 01:02:57 


1073 


00035056020 


XRT/PC 


2008- 


■03-31 03:07:59 


2008- 


-03- 


■31 04:52:57 


898 


00308224000 


BAT/evt 


2008- 


■03-31 20:46:48 


2008- 


-03- 


■31 21:06:50 


1202 


00308224000 


XRT/WT 


2008- 


■03-31 20:53:35 


2008- 


-03- 


■31 20:58:57 


306 


00035056021 


XRT/PC 


2008' 


■03-31 21:52:49 


2008- 


-03- 


■31 22:17:41 


1492 


00035056022 


XRT/PC 


2008' 


■04-02 22:29:22 


2008- 


-04- 


■02 22:42:57 


815 


00035056024 


XRT/PC 


2008' 


■04-03 05:05:00 


2008- 


-04- 


■03 06:47:56 


1098 


00035056025 


XRT/PC 


2008' 


■04-06 05:12:15 


2008- 


-04- 


■06 05:28:58 


1000 


00035056026 


XRT/PC 


2008- 


■04-10 21:46:21 


2008- 


-04- 


■10 23:30:56 


1027 


00035056027 


XRT/PC 


2008- 


■04-13 01:12:20 


2008- 


-04- 


■13 02:54:28 


765 


00035056028 


XRT/PC 


2008' 


■04-17 20:45:21 


2008- 


-04- 


■17 22:34:57 


1030 


00035056029 


XRT/PC 


2008' 


■04-20 16:21:01 


2008- 


-04- 


■20 19:36:56 


888 


00030987016 


XRT/PC 


2008' 


■03-03 21:06:00 


2008- 


-03- 


■03 21:22:58 


1016 


00030987017 


XRT/PC 


2008- 


■03-05 21:21:59 


2008- 


-03- 


■05 22:55:57 


1244 


nnmnoc7m c 

uuujuyis/uio 


VDT/Dr 

AK1 /rL 


zUUo- 


■Uj-Uo U4.Uj.UO 


ZUUo- 


t\~t 
Vd- 


nc n.i n .c-7 
■Uo 12. 12. j / 


zozl 


00030987019 


XRT/PC 


2008- 


■03-10 18:43:52 


2008- 


■03 


■10 20:25:56 


647 


00030987020 


XRT/PC 


2008 


■03-11 12:16:41 


2008- 


-03- 


■11 18:54:58 


2908 


00030987021 


XRT/PC 


2008- 


■03-14 09:21:55 


2008- 


■03 


■14 09:40:50 


1108 


00030987022 


XRT/PC 


2008 


■03-16 17:34:59 


2008- 


-03- 


■16 17:51:57 


1018 


00030987023 


XRT/PC 


2008 


■03-19 00:28:15 


2008- 


-03- 


■19 03:45:50 


672 


00030987024 


XRT/PC 


2008- 


■03-21 05:18:20 


2008- 


■03 


■22 00:41:56 


1043 


00030987025 


XRT/PC 


2008- 


■03-23 23:14:57 


2008- 


■03 


■24 20:17:57 


1257 


00030987026 


XRT/PC 


2008 


■03-30 23:41:20 


2008- 


-03- 


■30 23:57:58 


996 


00030987027 


XRT/PC 


2008. 


■04-02 03:08:26 


2008- 


-04- 


■02 03:24:56 


990 


00030987028 


XRT/PC 


2008- 


■04-07 16:27:21 


2008- 


-04- 


■07 16:43:56 


995 


00308797000 


BAT/evt 


2008. 


■04-08 21:24:16 


2008- 


-04- 


■08 23:09:11 


1735 


00308797000 


XRT/WT 


2008 


■04-08 21:34:47 


2008- 


-04- 


■08 23:09:19 


128 


00308797000 


XRT/PC 


2008 


■04-08 21:36:54 


2008- 


-04- 


■08 23:19:19 


938 


00030987029 


XRT/PC 


2008- 


■04-19 06:26:23 


2008- 


-04- 


■19 08:09:56 


908 


00030987030 


XRT/PC 


2008 


■04-21 19:28:21 


2008- 


-04- 


■21 21:15:57 


1146 


00030987031 


XRT/PC 


2008- 


■04-23 02:03:03 


2008- 


-04- 


■23 02:14:58 


689 



a The previous observations are listed in Sidoli et al. i 2008b). 

k The exposure time is spread over several snapshots (single continuous pointings at the target) during each observation. 
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TABLE 2 

Absorbed power-law spectral fits of XRT data. 



Name 


Date Spectrum Nh 


r 


xl (dof) 


Obs. Flux (1-10 keV) 




(yyyy-mm-dd) (10 22 cm' 2 ) 






(Kr 10 erg cm" 2 s" 1 ) 



IGR J 17544-26 19 


2008-03-10 


XRT/PC 


2 +1 ° 
22+}$ 


2 2+ - 8 


334.7 (71.5 %) 


-0.1 




2008-03-20 


XRT/PC 


2.0 + ^ 


388.8 (77.2 %) 


-0.1 




2008-03-27 


XRT/PC 


9 9+8:? 


I 4+81 

1- -0.3 


0.854 (19) 


0.5 




2008-03-31 


XRT/PC 


36^ 


9 q+0.6 
"-0.5 


551.0(82.3%) 


-0.2 




2008-03-31 


XRT/WT 


1.1 ±0.2 


0.75 ±0.11 


0.958 (143) 


11 




2008-03-31 


XRT/PC 


1 +0 9 


1 5 +0 - 7 


338.1 (63.24 %) a 


-0.04 


XTE J1739-302 


2008-04-08 


XRT/WT 


13 + * 


1 5+°- 6 

-0.5 


1.642 (35) 


9 




2008-04-08 


XRT/PC 


\2+\ 


1 6 +U 


1.082 (24) 


3 



d Cash statistics and percentage of Monte Carlo realizations with statistic <C-stat. 



TABLE 3 

Spectral fits of simultaneous XRT and BAT data of IGR J17544-2619. 



Model 






Parameters 










highecutpl" 


Nh 
1.1 ±0.2 


r 

0.75±0.11 


£ c (keV) 
18±2 


Et (keV) 
4±2 


/Vf (dof) 
0.919(157) 


£o.5-10 C 

1.9 


£•0.5-100° 
5.3 


cutoffpl" 


N H 

76 +0 18 

u -0.16 


r 

0.05±0.18 


£ c (keV) 
7 9+1-2 
-1.0 




xl (dof) 
0.989 (158) 


1.8 


4.2 


coinpTT b 


Nh 

43 +019 


To (keV) 
0.80±0.14 


T e (keV) 
4 3 + - 5 

+ J -0.4 


r 

19+3 


(dof) 

0.934 (157) 


1.8 


4.4 



a N H is the neutral hydrogen column density (xlO 22 cm -2 ), T the power law photon index, E c the cutoff energy (keV), £ f the 
exponential folding energy (keV). 

b T is the temperature of the Comptonized seed photons, T e the temperature of the Comptonizing electron plasma, t the optical 

depth of the Comptonizing plasma (spherical geometry). 

c In units of 10 36 erg s~' derived assuming a distance of 3.6 kpc. 



TABLE 4 

Spectral fits of simultaneous XRT and BAT data of XTE J1739-302. 



Model 






Parameters 










HIGHECUTPL a 


Nh 

12 5 +L5 
iz.j _ 43 


r 

i 4 +0.5 

1,H -1.0 


£ c (keV) 


Et (keV) 


(dof) 
1.37 (53) 


£■0.5-10° 

1.9 


£0.5-100° 
3.0 


cutoffpl" 


Nh 
11-9-11 


r 

1.0±0.7 


E c (keV) 
13+1 4 




Xl (dof) 
1.36 (54) 


1.6 


3.1 


compTT 13 


Nh 

8.2+^ 


7/ (keV) 
1 3 +0 ' 4 

-1.3 


r e (keV) 
8+j 6 




*v (dof) 
1.37 (53) 


1.1 


2.2 



a Nil is the neutral hydrogen column density (xlO 22 cm" 2 ), F the power law photon index, E c the cutoff energy (keV), Ef 
the exponential folding energy (keV). 

b Tq is the temperature of the Comptonized seed photons, T e the temperature of the Comptonizing electron plasma, r the 
optical depth of the Comptonizing plasma (spherical geometry). 
c In units of 10 36 erg s" 1 derived assuming a distance of 2.7 kpc. 



